
b) ~!athematical Proofs, Proof 1. (Continued)

II. AX EXA..\1I:":ATION OF V ARIOtJS THEORETICAL APPROACHES
CO~SISTE::\"T \VITH ECONO~IC THEORY TlL-\.T YlATHE:Y1A.TICALLY
REPRESE:"iT THE ":YlARGI:NAL" I::"n!EST~EXT OF NE\V DE:\-1A~D. A.;.~D

HOW THEY CO~V'ERGE TO \VHAT IS CO~MONLY K:--;O\VNAS .-\.
"C.-\PACITY COST." (Cont.inued)
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Conclusion of Proof:

:\iow. assume that the initial ciern:lnd (eo) at t =0 is uniiormly distributed over the interval
o < (, < q. ' '

Then. LRJfC = 1.. . J' LR....fC de,
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:\s can DE.' ~een from the equations (1) and (10), LRJ,IC = capacity cost.

=-
q

(10)
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In Figure 4. it is assumed that an added demand is constant in relation to the baseline. That
is. the slope of new demand is the same as that of the baseline~ Here, we allow a demand
growth rate. As can be seen in Figure 5, the slope of new demand is different from that of the
baseiine.

I
I

(1)
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Hypot.h~sis:

The capacity cost is defined to be:

3 IVV
capacit .... cost (CC) = - = -'-.. q CAP

PVC !
PVD = MC = CC
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Let q = capacity of machine or equipment unit (CAP)
3 = investment at' machine or equipment unit (1:'\,,·)
i, = initiai demand at t =0
71 = slope at' demand
Q = slope oi new demand (with an increased demand)
1 = interest rate
{) = in (1 + i)

CC = capacity cost
PVC = change in present value of investment
Pl'D = change in Fresent \"al~e of demand

LR.\fC' = long run maIginal inv~stment

Definit.ions: (See Figure 5)

b) ~lat.hemat.icalProois (Cont.inued)

Proof II.

II. .~~ EXA..L\.1INATIO~ OF VARIOUS - THEORETICAL APPROACHES
CONSISTENT \V1TH ECONO}.tIIC THEORY THAT :YfATHE~TICALLY

REPRESENT THE "~GmAL" INVEST}.-IENT OF ~EW DE:Y!A.)';D. AND
HOW THEY COl\v"ERGE TO \VHAT IS COM1-10~LY KNOW:" AS A
"CAPACITY COST." (Cont.inued)



II. A." E:x..-\...\1D;ATIO~ OF VARIOUS THEORETICAL APPROACHES
CONSISTENT \vlTH ECO~OMIC THEORY THAT MATHE:\1A.TICALLY
REPRESENT THE "~'L"-RGI~AL" I:'fVEST:\1E:"T OF :"E\V DE:\1AXD. A.;.~D

HO\V THEY CO)'v~RGE TO \VHAT IS CO~1}'10~LY K);O\VN 'AS A
"CAPACITY COST 0" (Continued)

b) ~fathemat.icalProofs. Prooi II. (Cont.inued)

Detailed Equations:

.\s before. ii we assume that 3.n mcre:l.se in demand at t =0 does not exceed the remaining
C:l.paclty of the m:l.chine or equipment unit. we find that in general:

,. - i 0' - n) t. = iq ana... , ' 'I ~ ~

{2}j = 1. ~ .
u -'1

To ca.lculate the PVC. \.... e first denote a gradient series. 3, in terms of a uniiorm series. ~, for

the case of perpetuity. Then the PVC is determined as:
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:>0 3 .
P 'VC = \' - e-')/..
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(4)

l_e a - PI

To calcuiate the PVD, a gradient series in change in'demand 0' - '1 is expressed in terms of a

uniform series 0' 6 71. Then, the P\lD is determined as:

t
:>0

P T'V ~ Q - n -~l d Q - n.' -J -,. t--- [j" - ~
Q

(5)
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I
1.

II .-\.;,~ EXA\1~ATION OF VARI01JS THEORETICAL APPROACHES
CONSISTE~T \VITH ECO;";OMIC THEORY THAT :MATHEMA..TICALLY
REPRESENT THE "YL-\.RGL"AL" Df\!ESTyfENT ot' NEW DE~1AXD. AND
HQ\V THEY CONVERGE TO WlL-\.T IS COMMONLY K~OWN 'AS A
"CAPACITY COST." (Continued)

b) ylathematical Proofs, Proof II. (Continued)

Detailed Equations: (Continued)

From equations (4) a.nd (5),

PVC
LR.He = PVD

I-eo-if

Conclusion of Proof:

Assuming eo is uniiormly distributed over the interval a < eo < q,

1 JqLR.\fC = - . LR:\fC de,
q J
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= CAP
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:1. .-\.:--; EXA.:.\f!);ATIO:'--; OF V ARIOCS THEORETICAL APPROACHES
CO~SISTE::\T \\-1TH ECONOMIC THEORY THAT ~1.ATHE~L-\.TICALLY

REPRESE:KT THE "~[ARGL,,\;AL" I:'N'EST:Y!E:"T OF );E\V DE~1A.ND. AND
HO\V THEY CO)'"\,"ERGE TO \VHAT IS COMMONLY KNOWN 'AS A
"C.-\PACITY COST." (Continued)

b) ~!athematicalProofs, Prooi n. (Cont.inued)

Conclusion of Proof: (Continued)

7hereiore. from equations I Ii and i7).

TR \fro = I:'-.rvEST~!E?\T
1.. •• \.. CAPACITY

= CAPACITY COST (CC)

I
I
I
I
I
I
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b) Mathematical Proois (Continued)

Proof m.
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(1)

. (::n

, .V (1 - F) < To < .V
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[ l~F'
[0

Qo

10
Qo

Hypothesis:

The capacity cOSt is determined as:

C . c rcc) fo Investmentapacltv 0st = - = .
. Qo Capacity

Qo = capacity oi machine
fo = investment of machine
To = time at which new service is offered
F = cie~3.nd for new services
S = years until exhaustion of a new capacity addition
R = interest r:l.te (cost of money)
5 = En l.l ~ R)
JIG = marginal cost

.\Ie = Cc

, where:
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LR.\lG =

Definitions:

In this section. we show that the LR.HC proposed by U S \VEST Communication (5C~1 Group,
R. W. Foster and R. ~L Bowman. April. 1989) is also equivaient to the capacity cost with
arr:vai or' demand given an equal j:robaoiiity. For 3. reierence. their LR.\fC :5 reproducec:i
exaCtlY as in their paper (see Figure 61.

II. AN EXA...\.1L~ATION OF VARIOUS THEORETICAL A..PP~.OACHES
CONSISTENT \VITH ECONOMIC THEORY THAT :\-lATHE:\lo\.TICALLY
REPRESENT THE ":\1ARGD1AL" I)iV£STME:'\T OF ='iE\V DE~L~::'\D, A?'D
HOW THEY COl\'''VERGE TO \VHAT IS COM}Y10~LY K~O\V:.'\ AS A
"CAPACITY COST." (Continued)



(3)
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. 0 < To < .v (1 - F)
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Conclusion of Proof:

;\lo'''' assume tha.t To itime at which new service is offered) is uniformly distributed over the
interval 0 < To < N.

LR.\fC =

b) ),!athematical Proois, Proof ill. (Continued)

EquatIon (1) can be expre!seci a!:

Detailed Equations:

II. A_~ EXA..\IE\ATIO~ OF VARIOVS THEORETICAL .-\.PPROACHES
CO~SISTE:'-:T \\11TH ECONO~fIC THEORY TlL-\.T ~THE)'tATIC.-\.LLY

REPRESE:N'T THE ")'L-\.RGINAL" I~v"EST~IE~T OF :'-:E\V DE)'L-L'-:D. A2'\D
HO\V THEY CO:\v"ERGE TO \VH.AT IS COMMO=""LY K~O\\~ AS A
"C.-\.PACITY COST." (Continued)
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. b) ~lathematicalProofs, Proof m. (Continued)

II. A...'\ EXA.\1INATIO=" OF VARIOUS THEORETICAL APPROA.CHES
CO~SISTE~T \VITH ECONOMIC THEORY THAT MATHEMATICALLY
REPRESE~T THE "~1ARG~AL" DNEST~IE:\"T OF ~E\V DE:M...-\";''\D. A:.'\'D
HO\\' THEY CO:'\'V"ERGE TO \VHAT IS COMMONLY KNO~ AS A
"CAP.-\.CITY COST." (Continued)
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INVEST~!E~T
=

CAPACITY

10
== Cio

fo [.VF - e'VFO -1
=

SQoF {)

10 [NF)=
XQoF
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From equations (1) and (4). LR.\tlC = Capacity Cost.

c) Summary

The above :hree proofs all show that the capacity cost concept is a proper substitution for the
more :~r::plex form of the LR:'IC. In the proofs, severai steps were left CUt ior orevny.
Anyone. who would like more detaiied information regarding the proofs can write to:
Victor 5chmid.Bil'.!!··,berg. Bellcore. Room LCC 2E233, 290 West Nit. Pleasant Ave .. Livingston.
:":.J.07039.

Conclusion of Proof: (Cont.inued)

'
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a) CAPACITY COST CONCEPT APPLICATION

This is sometimes converted to an investment per equivalent POTS
call.

Investment Der BH millisecond =
Distributed~Processor Invest./max. available milliseconds

ARTHUR ANDERSEN .. Co. SC

l.ClS

If the main processor never exhausts, the Long Run Marginal In
vestment for additional processing units (milliseconds) is zero.

2) The distributed processing community, including associated
equipment, is purchased over time in units with fixed capacity,
but it may be limited by 2 different resources, milliseconds and
physical terminations. For this reason, the capacity cost con
cept is applied together with a remainder of spare capacity
which is assigned to the terminations it serves (this special
case is described in III. c.)

Investment per Busy Hour millisecond =

Getting Started Investment / maximum available milliseconds

where maximu~ available milliseconds =

absolute available milliseconds * allowed engineering fill=
60 mins * 60 secs per min * 1000 msecs per sec * vendor
recommended fill factor for call processing

1) The main processor community, including maintenance and test
equipment, spares, breakage, and any equipment that is purchased
once, only as a function of a new switch entity required because
its limiting resource has- been exhausted for the previous unit.
The most limiting resource for this is generally usable milli
seconds or some other measure of Central Processing Unit (CPU)
ti~e utilized. Its driver, therefore is milliseconds, and its
!nvest!:len~ per ~illisecond, based on the capacity cost concept
is simply:

The following of these investment primitives are purchased as
investmen~ "lu!:lps" over time, each providing an equal capacity
increment, and therefore the capacity cost formula is applicable
to them.

Figure i shows a generic SCIS Model Office printout, listing all
cf the required inves~~ent primitives or building blocks which
represent the ~ir.i~u~ set required for determining any feature
or service in a switch.
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III. AN EXPLANATION OF HOW THE CAPACITY COST APPROACH IS APPLIED
TO MAJOR INVESTMENT FUNCTIONS OF SCIS AND HOW SPECI;~ SITUA
TIONS ARE HANDLED.
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III. AN EXPLANATION OF HOW THE CAPACITY COST APPROACH IS APPLIED
TO MAJOR INVESTMENT FUNCTIONS OF SCIS AND HOW SPECIAL SITUA
TIONS ARE HANDLED. (CONTINUED)

a) CAPACITY COST CONCEPT APPLICATION (CONTIN?ED)

3) The Line Ter::lination Investnlent is based on equipment provi
ded on a one for one basis and is called non traffic sensitive
equipment. This investment primitive is based on the capacity
cost concept, since multiple terminations are accommodated by
the same piece of. equipment with a fixed capacity. Other parts
are truly provided one for one, such as line cards and are
therefore, a capacity cost in its simplest form (i.e. one in:
vestment provides one capacity). Excess CCS and distributed
processor capacity is also included. (See III. c.)

4) The line termination BH investment per CCS is determined
using the capacity cost concept, since line peripherals have
fixed CCS capacities by type of line and concentration ratio.
Therefore, within a line type and concentration ratio, the line
peripheral and associated equipment requires an investment
(lumpy) and provides a fixed CCS capacity at a specified grade
of service. Therefore,

Line Termination BH Investment per CCS =

Investment for Line Peripheral by type and conc. ratio /
CCS capacity of unit at desired grade of service

This equipment unit also has a dual load and termination limit,
and, therefore, the capacity cost concept is applied to this
primitive, with the remainder of spare engineered capacity as
signed to the investment per termination. (This will be further
discussed in part III. c.).

5) The trunk termination investment per CCS is computed using
the capacity cost concept for those items that share common
trunk peripheral equipment. Specific trunk circuit equipment is
added to the termination investment, before the total investment
is divided by the CCS capacity of the next trunk unit to be
added. Sometimes it is necessary to keep these investments on a
per trunk (equivalent talking channel) basis, because they are
dedicated to a customer, or become part of a network model, that
computes interoffice facilities, based on its own algorithms.
For those cases, an approach as shown in part III. b. is more
appropriate.

6) 7) 8) 9) & 10) Call Investments

1
}

I
I

Call investments, if required, are generally based on a capacity
cost, except in rare cases, were non linearities still exist.
These will be itemized in part III. b.
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!!!. ~ EXPLANATION OF HOW THE CAPACIT~ COST APPROACH IS APPLIED
TO MAJOR INVESTMENT FUNCTIONS OF SCIS AND HOW SPECIAL SITUA
TIONS ARE HANDLED. (CONTINUED)

a) CAPACITY COST CONCEPT APPLICATION (CONTINUED)

Investment per BM octet =

?W of changes in investment over time /
PW of changes in demand over time

This is cumbersome and requires extensive input data. A modified
capacity cost approach is available that provides an equally
prac~ical and accurate alternative as the simple capacity cost
concept used for other investment functions.

~l) Special Har=~are Investments consist of special service cir
cuits, such as 3-por~ bridges, etc. and are assigned to feature
investments based on their usage. Since their inves~ment repre
sents the total loaded investment of one of these soecial cir
cuits , it requires loading the inves~ment with frame space,
~emory, cabling, e~c. by using the capacity cost concept. When
completed, this process converts the special hardware investment
into an inves~~ent per CCS. The ccs capacity of the next added
unit is used for this, which makes it a slight variation of the
capacity cost concept, since the capacity cost concept assumes
equal capacities for all added units. But, for units that are
added frequently this is a good approximation (small lumps of
investment and capacity), without having to use a modified
capacity cost concept or the more general marginal investment
equation, as is the case for 13) below.

ARTHUR ANDERSEN" Co. SC
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12) Investment per byte. This is an ideal capacity cost applica
tion. The Investment for the next memory unit is simply divided
by the capacity it provides.

13) 55' Investment per octet. One must first understand that
this investment is driven by link pairs required which in turn
are a function of octets. The first link pair in a given switch,
is much more expens i ',-e than the next and so on. The capacity
provided by the first link pair could be different than that of
subsequent link pairs. The investment lumps, although variable,
are large, and provide capacity, also variable, for a long time.
For this reason, no approximation, using a modified capacity
cost concept is appropriate for this investment primitive or
building block. It is more complex and is not shown for the sake
of brevity. .?o.n alternative is to require input data, that
forecasts demand for a long time out, so that the present worth
of investment streams and changes; and the present worth for
demand streams and changes can be computed to obtain the mar
ginal unit investment based on the original definition of a mar
ginal cost:
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b) NON LINEAR INVESTMENT FUNCTIONS

e) TREATMENT OF DUAL LIMITING EQUIPMENT ITEMS

III. AN EXPLANATION OF HOW THE CAPACITY COST APPROACH IS APPLIED
TO MAJOR INVESTMENT FUNCTIONS OF SCIS AND HOW SPECIAL SITUA
TIONS ARE HANDLED. (CONTINUED)

a} CAPACITY COST CONCEPT APPLICATION (CONTINUED)

ARTHUR ANDERSEN. Co. SC
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Some equipment items may have two limiting capacities .. An ex
ample of this might be a line peripheral. It generally provides
a given grade of service at a specified CCS capacity. At the
same time, it provides a limited termination capacity. By
selecting a concentration ratio that best fits the office
average CCS per line, one must make a long term selection, which
of the two limiting drivers is most serious and what is the best
way to serve lines on the average. switches that are limited on
CCS, have only one significant driver, namely CCS, and the whole
investment of the line peripheral becomes a function of CCS.Or,
simply, the capacity cost, based on CCS, for each CCS consumed.

Although it was quite common to see non li~ear investment func
tions in analog switches, these are extremely rare in digital
switches. The few non linear functions in digital switches are
limited to infrequently used building blocks or investment
primitives, such as, the incoming call investment (analog only)
for DMS. Since most interoffice trunking is using digital
facilities, the application of this term is rare indeed. Regard
less of its infrequent use, the appropriate marginal investment
is shown in Figure 7.

Non switch based investments, such as investments of inter
office facilities, are not a function of SCIS, but of other cost
models, such as Bellcore's Network Cost Analysis Tool (NCAT).
Interoffice Facilities benefit from economies of scale creating
non linear situations. Therefore, an approach that stimulates
the CCS load on a given trunking route can be used to determine
changes in trunk quantities and investments. Through this
method, any non linearities or poisson effects are captured and
treated accordingly.

14) and 15) ISDN access and data packet investments per packet
per second by type in general,follow ,t~e capacity cost concept,
although, for some technolog~es add~t~onal considerations are
required due to their capacity interdependences. Details will
not be provided here.
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,
II:. AN EXPLANATION OF HOW THE CAPACITY COST APPROACH IS APPLIED

TO MAJOR INVESTMENT FUNCTIONS OF SCIS AND HOW SPECI:\L SITUA
TIONS ARE HANDLED. (CONTINUED)

c) TREATMENT OF DUAL LIMITING EQUIPMENT ITEMS (CONTINUED)

d) ENGINEERED FILL FACTORS

This is consistent with cost causation principles used elsewhere
and is somewhat analogous to an engineered fill that is a con
t~nuous requi~ement; a phenomenon also discussed in the next
paragraph.

Total investment next unit (getting started investment) /
Fill adjusted capacity

or
Total investment next unit / 3,600,000 * Fill Factor

or
Total investment next unit / 3,600,000 * .4

"

/
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For example, a central processor has only 40% of its real time
available for call processing. Since processing capacity is
measured in milliseconds, its absolute capacity in an hour is
3,600,000 milliseconds of real time per hour. (60 minutes * 60
seconds * 1000 milliseconds per second). Since only 40% of this
real time is available for call processing, its fill adjusted
capacity is only 3.6 Million milliseconds * .40, or 1.44 Million
milliseconds. The capacity cost is therefore:

:o~ swi~ches ~~at are not at nor are projec~ed to reach this CCS
capacity point, the capacity cost is used for the CCS actually
consumed. However, each additional group of average usage lines
brings additional spare capacity into the switching system.
Therefore, it is necessary to compute a component called excess
capacity investment per line, which is a fixed cost (as long as
the actual or projected office average CCS per Line is below the
capacity), incurred as a function of lines, and, therefore, it
becomes part of the minimum investment per line. Distributed
processor excess capacity investments are similarly assigned to
lines and trunks, where applicable.

A fill factor is defined as the absolute capacity of a unit
(i.e. 100%) minus an administrative amount of spare required to

, either allow for unforeseen demand, for churn of service orders,
for load balance, for peak load protection, or for overhead
tasks. For example, it might be 95% or .95 for peripheral ter
minations, or it might be 40% or .40 for a central processor
that requires 60% of its time for overhead functions. Since this
reduction in available capacity is experienced on all future
units purchased, its effect becomes a real cost that needs to be
reflected in cost studies.
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III. AN EXPLANATION OF HOW THE CAPACITY COST APPROACH IS ~PPLIED

TC MAJOR INVESTMENT FUNCTIONS OF SCIS AND HOW SPECI~ SITUA
TIONS ARE HANDLED. (CONTINUED)

d) ENGINEERED FILL FACTORS (CONTINUED)

Similarly for line peripherals at 95% :ill, one would need to
buy approximately 5 extra line terminations for every 100 lines.
Since this is not an avoidable cost as more lines are added, it
needs to be part of the marginal cost.

A generalized formula is therefore simply this:

Marginal unit Investment (using the capacity cost concept)=

Invest~ent of next unit / (Capacity of next unit * Fill Factor)

Proprietary - For use by Arthur Andersen,
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IV. PRACTICAL SOLUTION FOR DETERMINING THE MARGINAL INVESTMENT
OF VARIOUS FEATURES AND SERVICES USING SCIS.

a) GENERAL

There are over 800 applications (features and services) in SClS
for various vendors of switches.

b) DETERMINING THE MARGINAL INVESTMENT FOR A SINGLE SWITCH BASED
FEATORE (nISLAND FEATURE")

The output of SClS, are unit investments, that now reoresent the
required cost primitives by investment function, customized to
each user's specific input data, that can now be used for any
application.

I
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A:~e~ havi~g developed the foundation :o~ a prac~ical ~ay of
de~elcping i~ves~~en~ building blocks cr primitives (using the
~e~hods described earlie~ in this paper) with a minimum set of
investment func~ions ~equired in determining the marginal in
vestment for any feature or service, we can now go back and look
at the applica~ion of the SClS model.

Figure 9 shows the SClS process as viewed by the cost analyst.
Local discount factors, traffic volumes, number of lines by
type, number of trunks by trunk type, etc. are input into the
model by the user. The Bellcore provided model office equation
is now utilized to customize the cost primitives or bUilding
blocks of Figure 8 to local conditions. At the same time, more
than one switch can be processed, if desired, to represent a
weighted average of. each building block or investment-primitive
for a tariff area, for example. The individuality of each switch
can be preserved, however for network (point to point) cost
s~udies, if desired.

Figure 10 shows how a simple feature like three way calling
utilizes the investment primitives from the model office output
that apply to the feature. Three way calling is considered an
"island feature", because all the intelligence to make it work
is ~esiden~ in the local switch, unlike an intelligen~ network
service.

The user inputs some feature specific data into seIS (see Figure
11), vendor resource measurements (i.e. milliseconds required,
memory required, etc.) are stored.in tables for each feature,
Bellcore's formulae are applied, and an output is produced that
shows the marginal investment required for equipping one line
with three way calling (see Figure 12). This is then converted
into an annual or monthly cost through the process described in
part I of this paper.
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c) DETERMINING THE MARGINAL INVESTMENT FOR INTELLIGENT NETWORX
FEATURES AND SERVICES (SS7 BASED)

Other feature investments are developed following the same
methodology.

To provide more details for one of the output lines, the follow
ing example is given:
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IARTHUR ANDERSEN .t Co, sc

Intelligent Network (IN) services require some switch based in
vestment functions and primitives generated by SCIS, and also
require their own family of investment primitives, generated
from investment functions that are specific to the SS, network
components STPs, SCPs, and Links). Details of these will not be
covered here. Suffice it to say that another SCIS like model
cal:ed Common Channel Signaling Cost Information System (CCSClS)
(see Fig. 13), using the same principles as SClS, is used to
gen~rate investment primitives or building blocks ~sed for IN
ser;ices.

We know the investment per millisecond from the Model Office in
vestment primitive. The cost analyst has given us in~uts related
to how often three way calling is used in the Busy Hour by an
average line with the feature (Fig. 11). The formula for the
first equation now simply becomes:

Investment per Line for three way calling (Bellcore FormUla) =
Investment per BH millisec. (investment primitive from model)

* "Z" millisecs. per feature us. (from table, vendor provided)
* Use of Feature in the BH (input by cost analyst)

All investment functions are examined to determine whether they
playa role in the feature under study, and a similar process is
followed if they do. The sum of all the investments that are
caused by the use of the feature, becomes the total feature in
vestment, as shown in Fig. 12.

The vendor of a switch measures that "x" milliseconds are re
quired for three way calling (both calls). Normally two calls
without three way calling require "y" milliseconds. The invest
ment of the calls themselves become part of another cost study.
Therefore only "x" - "y" = liZ" milliseconds are consumed by the
feature itself.
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IV. PRACTICAL SOLUTION FOR DETERMINING THE MARGINAL INVESTMENT
OF VARIOUS FEATURES AND SERVICES USING SCIS. (CONTINUI:D)

b) DETERMINING THE MARGINAL INVESTMENT FOR A SINGLE SWITCH BASED
FEATURE ("ISLAND FEATURE") (CONTINUED)



~v. ?RACTICAL SOLDTION FOR DETE~~INING TSE MARGINAL INVESTMENT
OF VARIOUS FEATURES AND SERVICES USING SCIS. (CONTINUED)

c) ~ETERMINING ~RE MARGINAL INVESTMENT FOR INTELLIGENT NETWORK
FEATURES AND SERVICES (SS7 EASED) (CONTINUED)

d) DETERMINING MARGINAL INVESTMENTS FOR VOICE NETWORK SERVICES

Two other models are made available by Bellcore, for network
voice services cost stUdies:

NCAT - The Network Cost Analysis Tool, that produces local,
intralata toll, and interlata access marginal costs by class of
service, by ti~e of day, by length of haul for point to point,
multipoint, small area, LATA, or statewide studies.

ARTHUR A/'IDERSE/'I • Co. sc
2.13

OACIS - The Operator Analysis Cost Information System that
produces marginal costs for Operator differential ever dial re
quirements for various operator services or Alternate Billed
Services (ABS) calls.

NC-PRISM contains the vendor resource tables and Bellcore
application's formulae for a specific IN service, and through
user inputs, investments for the whole service (end to end) are
produced. A typical IN service, incurs marginal investments at
the originating switch, at the links to STPs, at the links be
tween STPs, at the links to SCPs if required, at the links from
the STPs to the terminating switch, and at the terminating
s·.... itch, to use a simplified example. This can all be pieced
together by NC-PRISM based on the local topology of switcn
types, STP types, SCP types, link types, etc.

Both of these models benefit from the investment primitives that
are generated by SCIS and CCSCIS and, together with local inputs
for other investments and expenses, produce outputs that are
consistent with the marginal cost philosophy discussed previ
ously.

Since building blocks are required from two or more different
systems (i.e. SCIS, CCSCIS, etc.) a typical IN service marginal
cost study cannot be completed in anyone of these models. For
this reason, investment primitives from these models are handed
to another model called NC-PRISM (See Figure 13) (Network Cost 
Program Ring For Integrating Software Modules) .
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e) SUMMARY

IV. PRACTICAL SOLUTION FOR DETERMINING THE MARGINAL INVESTMENT
OF VARIOUS FEATURES &~D SERVICES USING SCIS. (CONTINUED)

This paper has shown a harmonious approach in providing marginal
investments through SCIS and related Bellcore models for any
switch or network based service. One does not need tedious math
ematics with massive data requirements to obtain more than
satisfactory results. Results that accurately represent marginal
costs as defined in widely accepted articles of economic theory
and principles.

By using a consistent approach and standards as defined in this
paper, marginal cost concepts in the theoretical realm of
economic theory are brought practically into the real world of
daily applications as encountered by the cost analyst. These ap
plications can be performed with the simplicity of the capacity
cost concept, without sacrificing any credibility or
reliability. These applications and concepts are relevant to the
problem at hand, with relevant solutions through the use of in
vestment building blocks or primitives. These applications and
concepts are reasonable because they represent an approach that
is simple, verifiable, consistent, and practical.
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